Bonatto, M. G., Albanez, R., Salemi, V. M. C., and Moura, L. Z. (2020) Use of sacubitril/valsartan in non‐compaction cardiomyopathy: a case report. ESC Heart Failure, 7: 1186--1189. 10.1002/ehf2.12713.

Introduction {#ehf212713-sec-0001}
============

Non‐compaction cardiomyopathy (NCCM) is a myocardial disorder, characterized by an exceptional ventricular wall development of an external compacted layer and an internal non‐compacted one, with prominent trabeculations and deep intertrabecular recesses, which communicate with the ventricular cavity.[1](#ehf212713-bib-0001){ref-type="ref"}

It is frequent in the left ventricle (LV), but it may also be presented in the right one.[1](#ehf212713-bib-0001){ref-type="ref"} The prevalence is not well established because of the lack of standardized diagnostic criteria, but it is estimated to be 0.01--0.3% of the population, with average diagnostic age of 40--50 years old.[2](#ehf212713-bib-0002){ref-type="ref"}, [3](#ehf212713-bib-0003){ref-type="ref"}, [4](#ehf212713-bib-0004){ref-type="ref"}, [5](#ehf212713-bib-0005){ref-type="ref"}, [6](#ehf212713-bib-0006){ref-type="ref"} The associated morbidity and mortality rates are high with 26% of death or cardiac transplantation in 3 years[4](#ehf212713-bib-0004){ref-type="ref"} and 5--12% mortality per year.[6](#ehf212713-bib-0006){ref-type="ref"}

There is no specific study or recommendation for the NCCM heart failure (HF) treatment.[7](#ehf212713-bib-0007){ref-type="ref"}

The case illustrates the therapeutic optimization with angiotensin receptor‐neprilysin inhibitors (ARNI) in an NCCM HF patient.

Case report {#ehf212713-sec-0002}
===========

A 48‐year‐old woman, Caucasian, former smoker (15 pack‐years), with a history of hypothyroidism, atrial fibrillation, and NCCM diagnosed in September 2016.

She was referred to the advanced HF team with important effort‐induced dyspnoea (New York Heart Association III). The physical exam showed systolic blood pressure of 90--100 mmHg, mean heart rate of 64, and no signs of systemic congestion.

The primary echocardiogram and cardiac magnetic resonance imaging revealed apical (e) medium apical trabeculations with a non‐compaction/compaction ratio of 2.5 (*Table* [1](#ehf212713-tbl-0001){ref-type="table"} and *Figure* [*1*](#ehf212713-fig-0001){ref-type="fig"}).

###### 

Echocardiographic evolution

                 LA (mm)   RV (mm)   LV mass (g/m^2^)   LV (mm)   EF                            Comments
  -------------- --------- --------- ------------------ --------- ----------------------------- --------------------------------------------------------------------------------
  Diagnosis      35        21        142                62 × 56   Teicholz: 21%; Simpson: 24%   Moderate diastolic dysfunction; moderate functional mitral valve regurgitation
  6 months ST    30        20        128                56 × 48   Teicholz: 30%; Simpson: 25%   Moderate diastolic dysfunction; mild functional mitral valve regurgitation
  18 months ST   30        20        129                56 × 46   Teicholz: 32%; Simpson: 27%   Moderate diastolic dysfunction; mild functional mitral valve regurgitation
  3 months SV    29        21        99                 48 × 36   Teicholz: 49%; Simpson: 45%   Mild diastolic dysfunction; no mitral valve regurgitation
  6 months SV    32        22        96                 49 × 36   Teicholz: 52%; Simpson: 54%   Mild diastolic dysfunction; no mitral valve regurgitation
  12 months SV   31        22        94                 49 × 34   Teicholz:58%; Simpson: 56%    Mild diastolic dysfunction; no mitral valve regurgitation

EF, ejection fraction; LA, left atrium; RV, right ventricle; LV, left ventricle; ST, Standard treatment; SV, Sacubitril/Valsartan.

![Cardiac magnetic resonance image of non‐compaction left ventricle with functional improve after a 6‐month treatment with sacubitril/valsartan.](EHF2-7-1186-g001){#ehf212713-fig-0001}

The patient had been treated daily with carvedilol 50 mg, losartan 100 mg, spironolactone 25 mg, furosemide 120 mg, digoxin 0,125 mg, hydralazine 100 mg, isosorbide mononitrate 80 mg, levothyroxine 25mcg, and warfarin.

After 18 months (March 2018), the clinical conditions and echocardiogram were unchanged, she was still exercise limited despite guideline‐directed medical therapy optimization.

At the follow‐up visit in May 2018, the clinical status had deteriorated. She complained of worsening dyspnoea and fatigue. Her medical therapy was modified by switching losartan to sacubitril/valsartan, and the dose was adjusted after 30 days to 97/103 mg BID. All other medications were maintained in equal doses.

In September 2018, the patient had clinical and echocardiographic improvement, presenting with New York Heart Association functional class I, reverse remodelling with improved LV parameters. She kept improving her status during the next 8 months (*Table* [1](#ehf212713-tbl-0001){ref-type="table"} and *Figure* [*1*](#ehf212713-fig-0001){ref-type="fig"}).

Literature review/discussion {#ehf212713-sec-0003}
============================

NCCM is usually attributed to a pause or delay in myocardial compaction that occurs on the early phase of embryogenesis. Therefore, it is accepted as a congenital disease.[1](#ehf212713-bib-0001){ref-type="ref"}, [6](#ehf212713-bib-0006){ref-type="ref"}, [7](#ehf212713-bib-0007){ref-type="ref"}

Unlike the most common causes of HF, as ischaemic, hypertensive, and valvular disease that develops a hypertrophy or dilation of the ventricle with segmental or diffuse contractility loss, its physiopathology is attributed to a pause or delay in myocardial compaction that occurs in the early phase of embryogenesis. Between the 12th and 18th week of development, the ventricular myocardium gradually becomes compacted, and the larger intertrabecular recesses are transformed into capillaries. If this process does not occur, a thickened, non‐compacted endomyocardial layer with prominent trabeculations that are continuous with the LV cavity and lack communication with the epicardial circulation, deep recesses, and a thin compacted epicardial layer circulation develops.

Nevertheless, NCCM may also present as acquired or reversible form. Trabeculations in the LV are found in almost 30% of patients with HF of any cause. About 8% of all high‐performance athletes have a non‐compaction myocardium, which is probably a benign condition, associated with physiological adaption to exercise.[1](#ehf212713-bib-0001){ref-type="ref"}, [7](#ehf212713-bib-0007){ref-type="ref"} During pregnancy, 25% of all women may also have trabeculations with complete resolution after this period. Presumably there is also a non‐genetic form of the condition.[3](#ehf212713-bib-0003){ref-type="ref"}, [6](#ehf212713-bib-0006){ref-type="ref"}, [7](#ehf212713-bib-0007){ref-type="ref"}

Most individuals are asymptomatic. The most common clinical presentations are HF, arrhythmias, and thromboembolic events.[1](#ehf212713-bib-0001){ref-type="ref"}, [7](#ehf212713-bib-0007){ref-type="ref"}, [8](#ehf212713-bib-0008){ref-type="ref"}

The prevailing presentation is HF (58% in adults), commonly with reduced ejection fraction (EF) (58--76% cases).[6](#ehf212713-bib-0006){ref-type="ref"}, [7](#ehf212713-bib-0007){ref-type="ref"}, [9](#ehf212713-bib-0009){ref-type="ref"} Thromboembolic events are frequent (5--38%), especially when atrial fibrillation or HF is present.[4](#ehf212713-bib-0004){ref-type="ref"}, [6](#ehf212713-bib-0006){ref-type="ref"}

First‐degree relatives must be genetically tested for NCCM. The chance of confirming the diagnosis is 13--50%.[6](#ehf212713-bib-0006){ref-type="ref"} The screening should be done every 1--3 years in adults and should include clinical, genetic, and image evaluation.[5](#ehf212713-bib-0005){ref-type="ref"}, [6](#ehf212713-bib-0006){ref-type="ref"}

The diagnosis is not based on unique and absolute criteria.[7](#ehf212713-bib-0007){ref-type="ref"}

The evaluation should include electrocardiography, echocardiography, cardiac magnetic resonance imaging (MRI), 24‐h Holter monitoring, and screening in first‐degree relatives.[1](#ehf212713-bib-0001){ref-type="ref"}

The electrocardiography is abnormal in 88--94% of all cases. Left bundle bunch block and atrial fibrillation may be found in 44% and 26% of all patients, respectively.[7](#ehf212713-bib-0007){ref-type="ref"}

Echocardiogram is the first‐line method. However, MRI is the gold standard method for diagnosis. The echocardiogram has a high sensitivity with a considerable chance of false‐positive results, which makes the MRI frequently necessary.[4](#ehf212713-bib-0004){ref-type="ref"} The most used criteria are Petersen\'s, characterized by a non‐compaction/compaction relationship ≥ 2.3 in the end of diastole.[2](#ehf212713-bib-0002){ref-type="ref"}, [4](#ehf212713-bib-0004){ref-type="ref"}

Patients with atrial fibrillation, severe LV dysfunction, intracavitary thrombus, and history of embolic events should be started on anticoagulation.[7](#ehf212713-bib-0007){ref-type="ref"}, [10](#ehf212713-bib-0010){ref-type="ref"} The indication for implantable cardioverter in secondary prophylaxis is consensual. However, for primary prevention, the indication should be very thorough, considering family history, syncope, and non‐sustained ventricular tachycardia.[10](#ehf212713-bib-0010){ref-type="ref"}

The indication for pharmacological treatment follows the usual guideline‐directed medical therapy.[7](#ehf212713-bib-0007){ref-type="ref"} Renin‐angiotensin system inhibitors, beta‐blockers, aldosterone antagonists and cardiac devices are established as optimal therapy for HF.[11](#ehf212713-bib-0011){ref-type="ref"}, [12](#ehf212713-bib-0012){ref-type="ref"}, [13](#ehf212713-bib-0013){ref-type="ref"}

In 2014, the PARADIGM‐HF study compared the effects of sacubitril/valsartan vs. enalapril on reduced EF HF patients. Sacubitril/valsartan group showed reduction of 16% mortality of all causes, 20% reduction of cardiovascular death, and 21% reduction in hospitalization for HF.[14](#ehf212713-bib-0014){ref-type="ref"} Nonetheless, there are no previous reports of ARNI use in NCCM HF individuals. Sub‐analysis showed although ischaemic heart disease was the most common aetiology (60%), when adjusted for other prognostic variables, the benefit of ARNI over enalapril was not changed by aetiology.[15](#ehf212713-bib-0015){ref-type="ref"} Nonetheless, there are no previous reports of ARNI use in NCCM HF individuals.

The association between reversed remodelling (improvement in EF and reduction in LV dimensions) and better clinical outcomes, including reduced mortality, is well recognized in the literature.[11](#ehf212713-bib-0011){ref-type="ref"}, [12](#ehf212713-bib-0012){ref-type="ref"}, [13](#ehf212713-bib-0013){ref-type="ref"}

In an animal model study, the use of sacubitril/valsartan was associated with cardiac function improvement and fibrosis reduction when compared with placebo or valsartan alone.[16](#ehf212713-bib-0016){ref-type="ref"}

Iborra‐Egea *et al*. recently published an analysis of the molecular ARNI mechanisms that leads to reversed remodelling. They mainly suggested that remodelling effect is not associated with individual mechanisms but mostly with the synergic action of drug combination. Valsartan was found to improve cardiac remodelling by inhibiting members of the guanine nucleotide‐binding protein family, while Sacubitril attenuated cardiomyocyte cell death, hypertrophy, and impaired myocyte contractility.[17](#ehf212713-bib-0017){ref-type="ref"}

PROVE‐HF study demonstrated echocardiographic parameters improvements with sacubitril/valsartan on reduced EF HF patients. At 12 months, the mean LVEF increased 9.6% with significant decrease in LV, left atrial volume index, and the diastolic dysfunction.[18](#ehf212713-bib-0018){ref-type="ref"}

Unfortunately, patients with NCCM were not represented in this study, and data on reverse remodelling in this population with Sacubitril/valsartan are still very scarce.

Nevertheless, there are some data suggesting that patients with non‐ischaemic HF, in general, have better outcomes of LV remodelling than ischaemic patients using sacubitril--valsartan.[19](#ehf212713-bib-0019){ref-type="ref"} In the PARADIGM‐HF study, almost 40% of all patients were non‐ischaemic, corroborating the benefit that this drug has on the patients.[14](#ehf212713-bib-0014){ref-type="ref"}

In this case report, sacubitril/valsartan use was associated with improvement of clinical and echocardiographic parameters in a patient with NCCM.
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